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1 Introduction

Until the past several years, daily global or hemispheric temperature datasets extending through the mesosphere were largely unavailable. With the launch of the Sounding of the Atmosphere with Broadband Emission Radiometry (SABER) instrument in 2002 and the Aura Microwave Limb Sounder (MLS) in 2004, we now have a wealth of such data. In addition,
the Atmospheric Chemistry Experiment-Fourier Transform Spectrometer (ACE-FTS) has been recording daily temperature profiles at high latitudes in the polar winter of both hemispheres since 2004. Some data centers, particularly the European Center for Medium-Range Weather Forecasting (ECMWF) and NASA’s Global Modeling and Assimilation Office
(GMAO) are now providing assimilated meteorological analyses that extend into the mesosphere; however, above the upper stratosphere, there are no direct data constraints, so the fields depend strongly on the dynamics and parameterizations in the underlying general circulation models, and there have heretofore been few data with which to compare them. We use
MLS, SABER, ACE-FTS and ground-based data to detail the evolution of temperatures from the upper troposphere/lower stratosphere into the mesosphere during recent polar winters, focusing on the stratopause region and the ability of the of the analyses to capture the observed stratopause evolution. We contrast conditions in extreme cold and extremely warm
and disturbed recent Arctic winters: 2003-2004 and 2005-2006 had strong, prolonged major stratospheric sudden warmings (SSWs) in January, with an unusually strong upper stratospheric vortex reforming afterward and a late final warming; 2004-2005 was the coldest Arctic winter on record, but had an early final warming in mid-March.

2 The 2005-2006 Stratopause in Satellite Data and M eteorological Analyses

[0 The GEOS-4, GEOS-5 and ECMWF analyses represent the stratopause
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during recovery (15 February).

2.2 Synoptic Structure

[J The high-altitude stratopause reformation occurs along the poleward side
of the redeveloping upper stratospheric jet (1 hPa zonal mean wind con-
tours, values as in Figure 1, on lower panels of Figure 2).

[1 Polar and mid-latitude stratopauses remain separated throughout the pe-
riod, across the axis of the polar night jet.

[1 70°N longitude/pressure temperature sections (Figure 3) show synoptic
structure of stratopause.
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